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June 12, 2006 

 

Ms. Jo Bentz 
Regional Water Quality Control Board 
North Coast Region 
5550 Skylane Boulevard, Suite A 
Santa Rosa, California 95403  

RE: Addendum to Support the Work Plan for Additional Subsurface Assessment 
 Former Unocal Bulk Plant No. 1975 
 1051 Spencer Avenue, Santa Rosa, California 
 ENSR Project Number 06940-362-120 

Dear Ms. Bentz: 

ENSR Corporation (ENSR) has been authorized by Union Oil Company of California (Unocal) to prepare an 
Addendum to the Work Plan for Additional Subsurface Assessment (Work Plan) dated March 9, 2006 for 
the former Unocal Bulk Plant No. 1975 located at 1051 Spencer Avenue, Santa Rosa, California (Figure 1).  
The purpose of this Addendum will be to support the assessment of: 

• the lateral and vertical extent of petroleum hydrocarbons in soil and groundwater in the vicinity of 
the former aboveground storage tank (AST) pads; and 

• the geotechnical characteristics of the subsurface in the vicinity of the proposed remediation wells.     

This Addendum has been prepared to address additional comments and recommendations included in 
correspondence dated May 5, 2006 from the North Coast Regional Water Control Quality Board (RWQCB) 
(Attachment A). 

PROPOSED SCOPE OF WORK 

Task 1 – Pre-Field Activities 

ENSR has prepared a site-specific Health and Safety Plan (HASP) to address potential physical and 
chemical hazards associated with work at the site and other health and safety considerations.  In addition, a 
Job Safety Analysis (JSA) will be prepared which will detail mitigation of specifically identified hazards that 
could be encountered in performance of various tasks within the proposed scope of work.  The HASP and 
JSA will be reviewed and approved by ENSR Health and Safety Management and Unocal prior to 
commencement of field activities.  All work performed by ENSR and subcontractors will be performed in 
accord and compliance with the HASP and JSA.  A copy of the updated HASP is included in Attachment B. 

All other pre-field activities remain as they were stated in the Work Plan.  

Task 2 – Field Activities 

Job Set Up 

The procedures for the Job Set Up remain as stated in the Work Plan.  
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Hand Auger Soil Borings  

ENSR proposes to advance three hand auger soil borings at the locations shown on Figure 2.  The 
proposed total depth of two borings (HA-1 and HA-2) has been changed from 10 feet below ground surface 
(bgs) in the Work Plan to an approximate depth of 12 bgs.  The third boring (HA-3) will be advanced to the 
first encountered groundwater.  Soil samples will be analyzed for total petroleum hydrocarbons as gasoline 
(TPHg) and total petroleum hydrocarbons as diesel (TPHd) by Environmental Protection Agency (EPA) 
Method 8015M, volatile organic compounds (VOCs) by EPA Method 8260B, motor oil, oil and grease by 
EPA Method 413.1, and pesticides by EPA Method 8141.  The analyses for TPHd, motor oil and oil and 
grease will be performed both with and without silica gel cleanup (SGC).   

The samples will be thermally preserved in appropriate containers for the specified laboratory analyses.  
Soil samples submitted for volatile organic analysis will be collected by EPA Method 5035 using 5-gram En 
Core® samplers.  Five En Core® samples and one brass tube, acetate sleeve, or glass jar will be taken per 
soil sample depth.  All samples will be transported under chain-of-custody (COC) protocols to a state-
certified laboratory for chemical analysis.  The soil borings will be back-filled with hydrated bentonite grout 
and neat cement from the total depth of the boring to surface grade.  The abandoned soil borings will be 
finished at the surface to match the surrounding surface material.  Field methods and procedures are 
included in Attachment C.  A sampling plan is included as Table 1.  

GeoProbe® Soil Boring  

The proposed GeoProbe® boring and field procedures remain as stated in the Work Plan.  

Soil Stockpile Sampling, Temporary Storage, and Disposal Activities 

All methods for Soil Stockpile Sampling, Temporary Storage, and Disposal Activities remain as stated in the 
Work Plan. 

Grab Groundwater Sampling 

A grab groundwater sample will be collected at one hand auger boring just below the water table.  The 
groundwater sample will be submitted to a state-certified laboratory under COC protocols for analyses of 
TPHg and TPHd by EPA Method 8015M, a full VOC scan by EPA Method 8260B, motor oil, oil and grease 
by EPA Method 413.1, and pesticides by EPA Method 8141.  TPHd, motor oil, and oil and grease analyses 
will be performed both with and without SGC.  

All methods for collecting the groundwater sample remain as stated in the Work Plan.  An amended 
sampling plan is included as Table 1. 

Groundwater Sampling for Natural Attenuation Parameters  

All procedures for groundwater sampling for natural attenuation parameters remain as stated in the Work 
Plan. 

Job Ending 

All Job Ending procedures remain as stated in the Work Plan. 

Reporting 

All methods for reporting remain as stated in the Work Plan. 
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Schedule 

ENSR proposes to commence work immediately upon receipt of regulatory approval.  The proposed work is 
estimated to require 45 days following receipt of all required permits and dependant upon subcontractor 
availability.  As requested by the RWQCB, soil sampling will occur during a period of low seasonal 
groundwater elevations which is anticipated during the next few months.  

Remarks/Signatures 

The proposals and interpretations contained in this work plan represent our professional opinions, and are 
based in part, on information supplied by the client.  These opinions are based on currently available 
information and are arrived at in accordance with currently accepted hydrogeologic and engineering 
practices at this time and location.  Other than this, no warranty is implied or intended. 

If you have any questions regarding this project, please contact William Glenn at (714) 973-3373. 

Sincerely, 
ENSR Corporation 

 

Nichole Pagano  William S. Glenn, Jr., PG # 7737 
Staff Geologist  Project Manager  

 

 

D.N. Peacock, Ph.D., P.G. # 7801 
Senior Project Manager 

NP/jc  

Table: 1 - Sampling Plan 
 
Figures: 1 - Site Location Map 
 2 - Site Plan with Proposed Boring Locations 
 
Attachments: 
 A - RWQCB Letter dated May 5, 2006 
 B - Health and Safety Plan 
 C - Field Methods and Procedures  
 
cc: Mr. John Frary, Union Oil Company of California 
 Gaddis Nursery 
 Cooper, Tower, & Murphy
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Table 



Table 1
Sampling Plan

Former Unocal Bulk Plant No. 1975
1051 Spencer Avenue
Santa Rosa, California

Sample Sample Sample Analysis
Location Depth (ft bgs) Container

HA-1 5 1 6-inch Sleeve, 5 Encore Containers TPHd, TPHg 8015M, VOCs 8260B, Motor Oil and Oil and Grease 413.1, Pesticides 8141

10 1 6-inch Sleeve, 5 Encore Containers TPHd, TPHg 8015M, VOCs 8260B, Motor Oil and Oil and Grease 413.1, Pesticides 8141

12 1 6-inch Sleeve, 5 Encore Containers TPHd, TPHg 8015M, VOCs 8260B, Motor Oil and Oil and Grease 413.1, Pesticides 8141

HA-2 5 1 6-inch Sleeve, 5 Encore Containers TPHd, TPHg 8015M, VOCs 8260B, Motor Oil and Oil and Grease 413.1, Pesticides 8141

10 1 6-inch Sleeve, 5 Encore Containers TPHd, TPHg 8015M, VOCs 8260B, Motor Oil and Oil and Grease 413.1, Pesticides 8141

12 1 6-inch Sleeve, 5 Encore Containers TPHd, TPHg 8015M, VOCs 8260B, Motor Oil and Oil and Grease 413.1, Pesticides 8141

HA-3* 5* 1 6-inch Sleeve, 5 Encore Containers TPHd, TPHg 8015M, VOCs 8260B, Motor Oil and Oil and Grease 413.1, Pesticides 8141

10* 1 6-inch Sleeve, 5 Encore Containers TPHd, TPHg 8015M, VOCs 8260B, Motor Oil and Oil and Grease 413.1, Pesticides 8141

15* 1 6-inch Sleeve, 5 Encore Containers TPHd, TPHg 8015M, VOCs 8260B, Motor Oil and Oil and Grease 413.1, Pesticides 8141

GP-1** Shelby tube

HA-3 GW Grab sample at gw depth 3 VOAs, 3 1-L Glass TPHd, TPHg 8015M, VOCs 8260B, Motor Oil and Oil and Grease 413.1, Pesticides 8141

Notes:
* To be sampled every five feet until groundwater is encountered
** Samples to be taken at changes in lithology and moisture content
TPHd = Total petroleum hydrocarbons as diesel
TPHg = Total petroleum hydrocarbons as gasoline
VOAs = volatile organic analysis, 40 milliliter vials with preservative
ft bgs = feet below ground surface

Bulk density, porosity, moisture content, particle size distribution, grain density, 
permeability, vertical conductivity, specific retention, and total organic carbon content

 06940-362 1 of 1 ENSR Corporation
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Attachment A 
RWQCB Letter dated May 5, 2006 
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Attachment B 
Health and Safety Plan 
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1. INTRODUCTION 

1.1. Purpose 

This Health and Safety Plan (HASP) has been developed by ENSR Corporation (ENSR) to 
minimize potential risk to personnel involved with environmental investigation, oxygen diffusion 
(Waterloo Emitter installation), and ongoing groundwater monitoring activities being conducted 
at the former Unocal Petroleum Distribution Facility located at 1051 Spencer Avenue in Santa 
Rosa, California. 
 
The provisions of this HASP apply to ENSR personnel and subcontractor personnel who will be 
potentially exposed to safety and/or health hazards associated with the tasks outlined in Section 
3.0 of this HASP.  This HASP has been written to comply with OSHA's Hazardous Waste 
Operations and Emergency Response Standard (29 CFR 1910.120), and the CalOSHA 
equivalent.  All activities covered by this HASP must be conducted in complete compliance with 
all applicable federal, state, and local health and safety regulations.  Personnel covered by this 
HASP who cannot or will not comply with these requirements will be excluded from site activities. 
 
1.2. Loss Prevention System© 

ENSR has adopted and is implementing the Loss Prevention System© (LPS) on this site.  Among 
other requirements, LPS includes development of Job Safety Analyses for each major task, 
performing Safe Performance Self-Assessments (SPSAs), and Loss Prevention Observations 
(LPOs).  Site workers must be trained in LPS and implement it on this site. 
 

1.3. Chevron Tenets of Operational Excellence (OE)  

1. Always operate within design or environmental limits. 

2. Always operate in a safe and controlled condition. 

3. Always ensure safety devices are in place and functioning. 

4. Always follow safe work practices and procedures. 

5. Always meet or exceed customers’ requirements 

6. Always maintain integrity of dedicated systems. 

7. Always comply with all applicable rules and regulations. 

8. Always address abnormal conditions 

9. Always follow written procedures for high-risk or unusual situations. 

10. Always involve the right people in decisions that affect procedures and equipment. 
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1.4. Modifications 

Every effort has been made to address the hazards associated with the contaminants and 
activities that will be encountered at this site.  Unanticipated site-specific conditions or situations 
may occur during the implementation of the proposed site remediation that are not addressed in 
this document.  As such, this HASP must be considered a working document that is subject to 
change to meet the needs of each site remediation. 
 
If unique site hazards are present or different remediation tasks are proposed that have not 
been addressed in this HASP, it will be necessary to modify this HASP.  All proposed 
modifications to this HASP must be reviewed and approved by the RHSM before such 
modifications are implemented in the field.  Modifications to the HASP will be incorporated into 
the document as addenda. 
 
1.5. Approval and Dissemination 

All ENSR personnel and subcontractor personnel covered by this HASP must read a copy of it 
and return the HASP signoff sheet (Attachment A) to the ENSR Site Safety Officer (SSO) prior 
to the start of on-site activities. 
 
1.6. Responsibilities 

The implementation of health and safety at this project location will be the shared responsibility 
of the ENSR Project Manager (PM), the ENSR Regional Health and Safety Manager (RHSM), 
the ENSR Project Site Safety Officer (SSO) and all other ENSR and contractor personnel. 
 

1.6.1. Project Manager 

The ENSR PM, William Glenn, is responsible for ensuring that the requirements of this HASP are 
implemented at that project location.  Some of the PM's specific responsibilities include: 

• Assuring that all personnel to whom this HASP applies have received a copy of it. 

• Providing the RHSM with updated information regarding environmental conditions at the 
site and the scope of site work. 

• Providing adequate authority and resources to the on-site SSO to allow for the successful 
implementation of all necessary safety procedures. 

• Supporting the decisions made by the SSO and RHSM. 

• Maintaining regular communications with the SSO and, if necessary, the RHSM. 

• Coordinating the activities of all subcontractors and ensuring that they are aware of the 
pertinent health and safety requirements for this project. 

• Providing project scheduling and planning activities. 
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1.6.2. Regional Health and Safety Manager 
The ENSR RHSM (Joe Sanders) is the individual responsible for the preparation, interpretation 
and modification of this HASP.  Modifications to this HASP which may result in less stringent 
precautions cannot be undertaken by the PM or the SSO without the approval of the RHSM.  
Specific duties of the RHSM include: 

• Writing, approving and amending the HASP for this project; 

• Advising the PM and SSOs on matters relating to health and safety; 

• Recommending appropriate personal protective equipment (PPE) and air monitoring 
instrumentation; and 

• Maintaining regular contact with the PM and SSO to evaluate the conditions at the property 
and new information which might require modifications to the HASP. 

 
1.6.3. Site Safety Officer 

All ENSR field technicians are responsible for implementing the safety requirements specified in 
this HASP.  Nichole Pagano will serve as the site safety officer (SSO).  The SSO will be appointed 
by the PM.  The SSO will be on-site during all activities covered by this HASP.  The SSO is 
responsible for enforcing the requirements of this HASP once work begins.  The SSO has the 
authority, and the responsibility, to immediately correct all situations where noncompliance with 
this HASP is noted and to immediately stop work in cases where an immediate danger is 
perceived.  Some of the SSO’s specific responsibilities include: 

• Assuring that all personnel to whom this HASP applies have submitted a completed copy 
of the HASP sign-off form; 

• Assuring that all personnel to whom this HASP applies have attended a pre-entry briefing 
prior to entering a restricted area; 

• Maintaining a high level of health and safety consciousness among employees at the work 
site;  

• Procuring and distributing the PPE needed for this project for ENSR employees; 

• Procuring the air monitoring instrumentation required and performing air monitoring for 
ENSR activities; 

• Verifying that all PPE and health and safety equipment is in good working order; 

• Setting up and maintaining the cleanup zone within the restricted areas and assuring 
proper cleanup of all site personnel; 

• Notifying the PM of all noncompliance situations and stopping work in the event that an 
immediate danger situation is perceived; 
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• Monitoring and controlling the safety performance of all personnel within the established 
restricted areas to ensure that required safety and health procedures are being followed 
and correcting any deficiencies; 

• Conducting accident/incident investigations and preparing accident/incident investigation 
reports;  

• Conducting the pre-entry briefing as required by Section 9.3 of the HASP; and, 
• Initiating emergency response in accordance with Section 10.0 of this HASP. 

 
1.6.4. Field Personnel 

All ENSR and contractor field personnel are responsible for following the health and safety 
procedures specified in this HASP and for performing their work in a safe and responsible manner. 
 Some of the specific responsibilities of the field personnel are as follows: 

• Reading the HASP in its entirety prior to the start of on-site work; 

• Submitting a completed HASP Acceptance Form and documentation of medical 
surveillance and training to the SSO prior to the start of work; 

• Attending the pre-entry briefing prior to beginning on-site work; 

• Bringing forth any questions or concerns regarding the content of the HASP to the PM or 
the SSO prior to the start of work; 

• Reporting all accidents, injuries and illnesses, regardless of their severity, to the ENSR 
SSO; and,  

• Complying with the requirements of this HASP and the requests of the SSO. 
 

1.6.5. Subcontractors 
Additionally, subcontractors are responsible for: 

• Designating a SSO to work in conjunction with ENSR’s SSO; 

• Complying with the requirements of this HASP and the directions of the SSO; 

• Ensuring, via daily inspections, that their equipment is in good working order; 

• Immediately reporting to ENSR, any accidents, injuries, or near misses; 

• Operating their equipment in a safe manner; 

• Providing ENSR with copies of material safety data sheets (MSDS) for all hazardous 
materials brought on site; and, 

• Providing all the required PPE for their employees. 
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2. SITE DESCRIPTION / HISTORY 

2.1. Site Description 

The site was formerly the location of a Unocal bulk petroleum distribution plant.  Residential 
property is currently on the former site with commercial property to the North and other 
residential property surrounding the remaining property. 
 
2.2. Site History 

• Unocal operated a bulk gasoline and diesel plant on the northern part of the property while 
Gaddis Nurseries operated on the southern part of the property. 

• Unocal installed USTs on site in 1956 and removed them in 1976 while at the same time 
the property was combined under single ownership of Gaddis Nurseries.   

• In 1987, three existing USTs were removed and contaminated soil was discovered near 
former Unocal USTs. 

• Site ownership was transferred to Cooper, Towery, and Murphy and then to California 
Homes for residential development that exists today. 
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3. SCOPE OF WORK 

Previously, ENSR performed the following task at this site: 
• Groundwater monitoring from existing wells 
 

At this time, activities will involve: 
• Soil boring and well installation, via auger drilling;  
• Soil sampling;  
• Installation of Waterloo Emitters (In-situ Oxygen diffusers); and 
• Semi annual sampling of existing groundwater monitoring wells 

 
The Waterloo Emitter consists of an oxygen diffuser membrane and it works by supplying the 
equipment with pure oxygen.  The oxygen diffuses through the membrane, without bubble 
generation, to the groundwater, causing a very high dissolved oxygen (DO) level in the water.  
The apparatus is about the size of a groundwater pump, connected to the small O2 cylinder via 
tubing.  The entire assembly fits inside of the 4-inch diameter well.  The only hazard would be 
handling the compressed O2 cylinder.  
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4. CHEMICAL HAZARDS 

The following types of chemicals may be present as contaminants of concern during the proposed 
activities at this site. 

• Gasoline associated with the presence of former on-site USTs. 
 
4.1. Gasoline 

Gasoline is a highly complex mixture of more than 150 aliphatic and aromatic hydrocarbons 
including small amounts of benzene, toluene, xylene, and sometimes either tetraethyl lead or 
methyl tertiary butyl ether.  The actual composition varies with the source of the crude petroleum, 
the manufacturer, and the time of year.  
 
Gasoline is a colorless, pale brown, or pink liquid. Gasoline is very flammable; it catches on fire 
quite easily, evaporates quickly, and forms explosive mixtures with air.  Most people can begin to 
smell gasoline at 0.25 parts of gasoline per million parts of air (ppm).  Gasoline may be present in 
the air, groundwater, and soil.  Gasoline does not dissolve readily in water.  However, some of the 
chemicals that make up gasoline can dissolve easily in water. 
 
Exposure to the vapors of gasoline above its exposure limit may produce irritation of the mucous 
membranes of the upper respiratory tract, nose, and mouth.  Overexposure may also result in the 
depression of the central nervous system.  Symptoms of such exposure include drowsiness, 
headache, fatigue, and drunken-like behaviors.  Another common effect is irritation of the skin and 
mucous membranes of the upper respiratory tract.  Repeated or prolonged skin contact may result 
in dermatitis due to defatting of the skin. 
 
The American Conference of Governmental Industrial Hygienists (ACGIH) has recommended a 
threshold limit value (TLV) of 300 ppm for gasoline as an 8-hour time weighted average (TWA). 
 
Tetraethyl and tetramethyl lead were used as anti-knock ingredients in gasoline.  There is a 
potential at some of the Unocal sites with older releases, for these alkyl-lead compounds to be 
present.  Due to its relatively low volatility (VP = 0.2 mm), exposure to tetraethyl lead is not likely to 
occur by the vapor route during this work, rather as a contaminant of airborne dust.  The inhalation 
of tetraethyl lead contaminated dusts may result in irritation of the respiratory tract.  This dust, 
when in contact with moist skin or eye membranes, may cause itching, burning, and transient 
redness.  The direct absorption of a sufficient quantity of tetraethyl lead, whether briefly at a high 
rate, or for prolonged periods at a low rate, may cause acute intoxication of the central nervous 
system.  Mild degrees of intoxication may cause headache, anxiety, insomnia, nervous excitation, 
and minor gastrointestinal disturbances.  The OSHA PEL for both compounds is 0.075 mg/m3, as 
an 8-hr TWA. 
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Methyl tertiary butyl ether (MTBE) is an additive used to increase the octane ratings of gasoline.  
Direct contact with the liquid may cause minor skin and eye irritation.  Prolonged or repeated 
inhalation of MTBE vapor may cause irritation of the respiratory tract as well as depression of the 
central nervous system.  OSHA has not established a PEL for MTBE.  However, the ACGIH 
recommends a TLV of 50 ppm, as an 8-hr TWA. 
 
4.2. Fuel Oils (Diesel, etc.) 

Fuel oils are generally considered to be of moderate to low toxicity.  Federal or recommended 
airborne exposure limits have not been established for the vapors of fuel oils.  However, inhalation 
of low concentrations of the vapor of either may cause mucous membrane irritation.  Inhalation of 
high concentrations of the vapors may cause extensive pulmonary edema.  Chronic direct skin 
contact with the liquids may produce skin irritation as a result of defatting.  Repeated skin contact 
may also cause irritation of the hair follicles and block the sebaceous glands.  This produces a 
rash of acne pimples and spots, usually on the arms and legs. 
 
 

4.2.1. Hazardous Properties of Potential Chemical Contaminants 

Chemical Name PEL1 TLV2 VP3 VD4 SG5 SOL6 FP7 LEL8 UEL9 

Gasoline NE 300 >400 3 0.8 Neg. <-40 1.4 7.6 

Benzene 1 0.5 75 2.8 0.88 0.07 12 1.2 7.8 

Toluene 200 50 21 3.1 0.87 0.07 40 1.1 7.1 

Ethylbenzene 100 100 7 3.7 0.87 0.01 55 0.8 6.7 

Xylene 100 100 7 3.7 0.88 0.02 90 0.9 6.7 

Tetraethyl lead 0.075 mg/m3 0.1 mg/m3 0.2 8.6 1.6 Neg. 200 1.8 ? 

MTBE NE 50 245 3.0 0.74 2 -15 1.5 ? 

Diesel Fuel Oil NE NE 0.5 >2 0.85 Neg. >52 0.6 7.0 

1 Permissible Exposure Limit in ppm 
2 Threshold Limit Value in ppm 
3 Vapor Pressure in mm Hg 
4 Vapor Density (air = 1) 
5 Specific Gravity (water = 1)  
6 Solubility in Water in % 

7 Flash Point in °F 
8 Lower Explosive Limit in % by volume 
9 Upper Explosive Limit in % by volume 
NE = Not Established 
NA = Not Applicable 
? = Not known 
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4.3. Hazardous Substances Brought On-Site by ENSR or Subcontractor  

A material safety data sheet (MSDS) must be available for each hazardous substance that ENSR 
or subcontractor brings onto the property.  This includes solutions/chemicals that will be used to 
decontaminate sampling equipment, field test kits, calibration gases or dye solutions.  As a 
minimum, the MSDSs for isobutylene calibration gas (for the PID) and ozone are provided in 
Attachment D.  Other MSDSs should be attached as required.  See Attachment F for a letter 
regarding Liquinox as a replacement cleaner for Alconox. 
 
In addition, all containers of hazardous materials must 
be labeled in accordance with OSHA's Hazard 
Communication Standard.  Either the original 
manufacturer’s label or an NFPA 704M label specific 
for the material (as shown at the right) is considered to 
be an acceptable label. 
 
4.4. Hazard Potential / Control 

4.4.1. Hazard Potential 

The potential hazards, based on the proposed activities include: 

• Dermal contact with potentially contaminated soils during soil boring and sampling 
activities; 

• Inhalation of dusts during soil boring activities; 

• Dermal contact with contaminated groundwater during installation and sampling of 
groundwater monitoring wells. 

• Inhalation of petroleum hydrocarbon vapors during subsurface investigative activities; 

• Potential reactions via oxygen and hydrocarbons during operation of the O2 Emitter 
system; and 

• Physical hazards, as described in Section 5, below. 
 

4.4.2. Hazard Control  

Hazards can be identified and controlled in several ways.  

• To reduce the potential for contact with contaminated soils, sediment, and groundwater, as 
well as separate phase product, personal protective equipment (PPE), as described in 
Section 7.1 of this HASP, will be worn.  
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• As a precautionary measure, the breathing zone of employees will also be screened with 
the PID during activities involving potential exposure to contaminated soil or groundwater.  
If sustained VOC concentrations exceed the established action level, as defined in Section 
6.1, respiratory protection, as indicated in Section 7.2, will be donned. 

• And finally, care will be exercised in handling the O2 bottle, to avoid leaks and potential 
reactions with organic materials; and 

• Precautions will be taken, per Section 5, against the physical hazards involved. 
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5. OPERATIONAL HAZARDS 

5.1. Driving Safety 

Drivers must be licensed to drive the class of vehicle they are operating and trained in defensive 
driving.  Only ENSR personnel may drive ENSR vehicles or vehicles rented for ENSR business; 
client, subcontractor, or other work-related personnel may ride.  Drivers and passengers must 
comply with all traffic laws and posted signs, and will not operate a vehicle if under the influence 
of impairing medication, alcohol, or any other substance. 
 

5.1.1. Planning / Preparation 

• Prior to departure, check traffic reports, weather conditions, road construction, and road 
closures.  If necessary, develop an alternate route and new, approved JMP (Journey 
Management Plan). 

• Prior to entering the vehicle, inspect the vehicle (see Appendix, Safe Driving). 

• Leave early to allow for contingencies.  

• See Section 5, Traffic Hazards, regarding the need for a Traffic Control Plan.  
 

5.1.2. DOT 
If you are to operate a vehicle exceeding 10,000 pounds (or vehicle and trailer with a combined 
weight over 10,000 pounds), or you are to transport hazardous materials, you MUST comply 
with DOT regulations.  These are NOT addressed in this HASP; contact the H&S Department if 
this applies. 
 

5.1.3. Distractions 
You must NOT operate a vehicle while talking on your cell phone, regardless of “hands free” or 
not.  If you receive a call, pull over to answer it.  Do NOT allow other distractions to interfere 
with your safe operation of the vehicle. 
 

5.1.4. Secure Packing 
Do not move your vehicle unless all equipment and supplies are secured.  Items and material 
which may roll, slide, or move about in your vehicle while traveling are a major hazard.  Secure 
the load! 
 
(See the Safe Driving Appendix for additional information.) 
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5.2. Utility Hazards 

5.2.1. Underground Utilities 

California requires a utility clearance to be performed prior to initiation of any subsurface work.  
Table 1 summarizes the utility clearance requirements for CA. 
 

TABLE I 
UTILITY CLEARANCE REQUIREMENTS 

 

State Notification Time Contact 

CA North 2 Working Days Underground Service Alert North 
(800) 227-2600 
http://www.usanorth.org/ 

 
ENSR will contact USA North to request a mark-out of natural gas, electric, telephone, cable 
television, water and sewer lines in the proposed boring or excavation locations.  Work will not 
begin until the required utility clearances have been performed.  
 
Public utility clearance organizations such as USA North typically do not mark-out underground 
utility lines that are located on private property.  As such, ENSR must exercise due diligence and 
try to identify the location of any additional private utilities that ma exist on this site.  ENSR can 
fulfill this requirement in several ways, including: 

• Obtaining as-built drawings for the areas being investigated from the property owner; 

• Visually reviewing each excavation location with the property owner or knowledgeable 
site representative; 

• Performing a geophysical survey to locate utilities or hiring a private line locating firm to 
determine the location of utility lines that are present at the property; 

• Identifying a no-dig zone (by positively identifying known utilities); or 

• Hand digging or air-knifing to 8’ in the proposed excavation locations if insufficient data 
is available to accurately determine the location of the utility lines. 
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5.2.2. Overhead Utilities 

Be particularly aware of overhead power lines in the work area.  Any vehicle or mechanical 
equipment capable of having parts of its structure elevated (drill rig, crane, etc.) near energized 
overhead lines shall be operated so that a clearance of at least 10 feet is maintained.  If the 
voltage is higher than 50kV, the clearance shall be increased 4 inches for every 10kV over that 
voltage.  Personnel should also be aware of the limited clearances associated with the canopy that 
typically covers the dispensing island. 
 
5.3. Hazards from Chipping Asphalt and Concrete 

An increased eye hazard exists during the cutting or chipping of asphalt and/or concrete surfaces 
to facilitate drilling activities.  Employees must wear safety glasses with attached sideshields to 
protect them from flying debris.  Employees may also choose to wear a faceshield over their 
glasses if impact from the debris is excessive.  This activity also poses potential respiratory (dust) 
and noise hazards, requiring a respirator and hearing protection. 
 
5.4. Air Knifing / Vacuum Excavation 

Air-knifing / vacuum excavation will be used to “clear” boring locations prior to actual Geoprobe 
boring.  This operation will be used to locate potential utilities (and cobble) down to 8’, and to 
avoid drilling through utilities with the drill rig.  Air-knifing / vacuum excavation produces a lot of 
noise and requires the use of hearing protection.  Airborne dust and projectiles are also 
potential hazards during this process, though the vacuum should collect small dust particles.  
Goggles or a face shield should be worn to protect against dust and projectiles, and a respirator 
may be necessary if excessive dust (normally controlled) is created and not captured.  
 
5.5. Drilling Hazards 

5.5.1. Conventional Drilling 
Use of a drill rig to advance soil borings and install monitoring wells will require all personnel in the 
vicinity of the operating rig to wear steel-toed boots, hardhats, hearing protection and safety 
eyewear.  Personnel shall not remain in the vicinity of operating equipment unless it is required for 
their work responsibilities.  Additionally, the following safety requirements must be adhered to: 
 

• All drill rigs and other machinery with exposed moving parts must be equipped with an 
operational emergency stop device.  Drillers and geologists must be aware of the location 
of this device.  This device must be tested prior to job initiation and periodically thereafter.  
The driller and helper shall not simultaneously handle augers unless there is a standby 
person to activate the emergency stop. 

• The driller must never leave the controls while the tools are rotating unless all personnel 
are kept clear of rotating equipment. 
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• A long-handled shovel or equivalent must be used to clear drill cuttings away from the 
hole and from rotating tools.  Hands and/or feet are not to be used for this purpose. 

• A remote sampling device must be used to sample drill cuttings if the tools are rotating or if 
the tools are readily capable of rotating.  Samplers must not reach into or near the rotating 
equipment.  If personnel must work near any tools which could rotate, the driller must shut 
down the rig prior to initiating such work. 

• Drillers, helpers, and geologists must secure all loose clothing when in the vicinity of 
drilling operations. 

• Only equipment which has been approved by the manufacturer may be used in 
conjunction with site equipment and specifically to attach sections of drilling tools together. 
Pins that protrude excessively from augers shall not be allowed 

• No person shall climb the drill mast while tools are rotating. 

• No person shall climb the drill mast without the use of ANSI-approved fall protection 
(approved belts, lanyards and a fall protection slide rail) or portable ladder which meets the 
requirements of OSHA standards. 

 
5.5.2. Geoprobe™  Hazards 

Use of the Geoprobe system to collect soil and groundwater samples will require all personnel in 
the vicinity of the operating unit to wear steel-toed boots, hardhats, hearing protection and safety 
eyewear.  Personnel shall not remain in the vicinity of operating equipment unless it is required for 
their work responsibilities. 
 
Additionally, the following safety requirements must be adhered to: 

• A remote vehicle ignition is located on the control panel of the Geoprobe unit.  This allows 
the operator to start and stop the vehicle engine from the rear.  This device must be tested 
prior to job initiation and periodically thereafter.  All employees should be aware of how to 
access and operate the rear ignition. 

• The driller must never leave the controls while the probe is being driven. 

• Drillers, helpers, and geologists must secure all loose clothing when in the vicinity of 
drilling operations. 

• The Geoprobe vehicle shall not be moved any distance with the probe in the extended 
position.  Check for clearance at roof or the vehicle before folding the Geoprobe out of 
the carrier vehicle. 

• Be sure the parking brake is set before probing. 

• Never allow the derrick foot to be lifted more than 6 inches off of the ground surface. 
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• Deactivate hydraulics when adding or removing probe rods, anvils or any tool in the 
hammer. 

• Verify that all threaded parts are completely threaded together before probing. 
 

5.5.3. Hand Augering 
Hand augering, though not presenting the potential hazards of automated drilling, does pose 
potential ergonomic hazards (strains and sprains).  Persons performing hand augering should 
stretch their muscles out before hand and take breaks during the work to avoid muscle strains or 
tendonitis.  Leather of substantial work gloves should be worn to prevent blisters.  Extreme cares 
should be exercised in manipulating the auger flights to avoid energized wires overhead or 
elsewhere.  Auger shafts should be removed as they come out of the hole to avoid potentially fatal 
contact with power lines. 
 
5.6. Cuts and Lacerations 

Geoprobe soil samples are contained within an acetate liner that must be cut open in order to 
retrieve the sample.  As such, employees are at an increased risk of cutting themselves since a 
knife or blade is typically used to open the liner and the liner is often placed on an irregular or 
unstable work surface (i.e., the back of the Geoprobe van or the ground).  When using knives or 
blades, follow the safety precautions listed below: 

• Keep your free hand out of the way  

• Secure the acetate liner so it won't roll or move while your cutting  

• Use only sharp blades; dull blades require more force which results in less knife control 

• Pull the knife toward you; pulling motions are easier to manage 

• Don't put your knife in your pocket 

• Use a hooked knife (i.e. linoleum knife) or a utility knife with a self-retracting blade 

• Wear leather or Kevlar™ gloves when using knives or blades. 
 
5.7. Traffic Hazards 

The site is currently used for mixed residential and commercial purposes and therefore vehicle 
traffic may be a concern.  If so, the following precautions should be implemented: 

• Notify the property owner of your work location, dates of work and the anticipated work times. 
Suggest the possibility of a detour around the work area.  

• Wear a Type II safety vest.  If work is being performed at dawn or evening the vests must have 
additional reflective tape (Type III vest). 
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• Set up traffic cones (or barriers are more protective) 50 feet in front of the work area. "Men at 
Work" signs should also be placed in a conspicuous area to warn others of your presence. 

 
If site activities occur along or in Spencer Avenue or any other ROW, the ENSR field team leader 
or PM must contact the local authorities to determine if a Traffic Control Plan (TCP) or police detail 
is required.  Regardless of municipal or county requirements, ENSR will develop and implement a 
TCP of project work exposes site workers or the public to traffic hazards.  (If required, the TCP will 
be attached to this HASP) 
 
5.8. Noise 

Use of a drill rig or other heavy machinery may expose employees to excessive amounts of noise. 
Exposure to noise can result in the following: 

• Temporary hearing losses where normal hearing returns after a rest period. 

• Interference with speech communication and the perception of auditory signals. 

• Interference with the performance of complicated tasks. 

• Permanent hearing loss due to repeated exposure resulting in nerve destruction in the 
hearing organ. 

 
Since personal noise monitoring will not be conducted during the proposed activities, employees 
must follow this general rule of thumb: 
 
If the noise levels are so loud that you must shout at someone who is 5 feet away from you, you 
need to be wearing hearing protection.  ENSR employees can wear either disposable earplugs or 
earmuffs but all hearing protection must have a minimum noise reduction rating (NRR) of 27 db. 
 
5.9. Electrical Hazards 

If using portable electrical tools or if electrical power is used, follow the safety precautions listed 
below: 

• Check to see that electrical outlets used to supply power during field operations is of the 
three wire grounding type. 

• Extension cords used for field operations should be of the three wire grounding type and 
designed for hard or extra-hard usage.  This type of cord uses insulated wires within an 
inner insulated sleeve and will be marked S, ST, STO, SJ, SJO, or SJTO. 

• NEVER remove the ground plug blade to accommodate ungrounded outlets. 
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• Do not use extension cords as a substitute for fixed or permanent wiring.  Do not run 
extension cords through openings in walls, ceilings, or floors. 

• Protect the cord from becoming damaged if the cord is run through doorways, windows 
or across pinch points. 

• Examine extension and equipment cords and plugs prior to each use.  Damaged cords 
with frayed insulation or exposed wiring and damaged plugs with missing ground blades 
MUST BE REMOVED from service immediately. 

• All portable or temporary wiring which is used outdoors or in other potentially wet or damp 
locations must be connected to a circuit which is protected by a ground fault circuit 
interrupter (GFCI).  GFCI's are available as permanently installed outlets, as plug-in 
adapters and as extension cord outlet boxes.  DO NOT CONTINUE TO USE A PIECE OF 
EQUIPMENT OR EXTENSION CORD WHICH CAUSES A GFCI TO TRIP. 

• When working in potentially flammable atmospheres, be sure that the electrical equipment 
being used is approved for use in Class I, Division I atmospheres.     

• Do not touch a victim who is still in contact with current.  Separate the victim from the 
source using a dry, nonmetallic item such as a broomstick or cardboard box.  Be sure your 
hands are dry and you are standing on a dry surface.  Turn off the main electrical power 
switch and then begin rescue efforts. 

 
5.10. Back Safety 

Using the proper techniques to lift and move heavy pieces of equipment is important to reduce the 
potential for back injury.  The following precautions should be implemented when lifting or moving 
heavy objects: 

• Use mechanical devices to move objects that are too heavy to be moved manually. 

• If mechanical devices are not available, ask another person to assist you. 

• Bend at the knees, not the waist.  Let your legs do the lifting. 

• Do not twist while lifting. 

• Bring the load as close to you as possible before lifting. 

• Be sure the path you are taking while carrying a heavy object is free of obstructions and 
slip, trip and fall hazards 
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5.11. Heat Stress 

Types of Heat Stress 

Heat related problems include heat rash, fainting, heat cramps, heat exhaustion and heat 
stroke.  Heat rash can occur when sweat isn't allowed to evaporate, leaving the skin wet most of 
the time and making it subject to irritation.  Fainting may occur when blood pools to lower parts of 
the body and as a result, does not return to the heart to be pumped to the brain.  Heat related 
fainting often occurs during activities which require standing erect and immobile in the heat for 
long periods of time.  Heat cramps are painful spasms of the muscles due to excessive salt loss 
associated with profuse sweating.  Heat exhaustion results from the loss of large amounts of fluid 
and excessive loss of salt from profuse sweating.  The skin will be clammy and moist and the 
affected individual may exhibit giddiness, nausea, and headache.  Heat stroke occurs when the 
body's temperature regulatory system has failed.  The skin is hot, dry, red, and spotted.  The 
affected person may be mentally confused and delirious.  Convulsions could occur.  EARLY 
RECOGNITION AND TREATMENT OF HEAT STROKE ARE THE ONLY MEANS OF 
PREVENTING BRAIN DAMAGE OR DEATH.  A person exhibiting signs of heat stroke should be 
removed from the work area to a shaded area.  The person should be soaked with water to 
promote evaporation.  Fan the person's body to increase cooling.  Increased body temperature 
and physical discomfort also promote irritability and a decreased attention to the performance of 
hazardous tasks. 
 
Early Symptoms of Heat-Related Health Problems: 

• Decline in task performance • Reduced vigilance 
• Incoordination • excessive fatigue 
• decline in alertness • muscle cramps 
• unsteady walk • dizziness 

 
Susceptibility to Heat Stress Increases due to: 

• lack of physical fitness • obesity 
• lack of acclimation • drug or alcohol use 
• increased age • sunburn 
• dehydration • infection 

 
People unaccustomed to heat are particularly susceptible to heat fatigue.  First timers in PPE need 
to gradually adjust to the heat. 
 
The Effect of Personal Protective Equipment 

Sweating normally cools the body as moisture is removed from the skin by evaporation.  However, 
the wearing of certain personal protective equipment (PPE), particularly chemical protective 
coveralls (e.g., Tyvek), reduces the body's ability to evaporate sweat and thereby regulate heat 
buildup.  The body's efforts to maintain an acceptable temperature can therefore become 
significantly impaired by the wearing of PPE. 
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Measures to Avoid Heat Stress: 
 
The following guidelines should be adhered to when working in hot environments: 

• Establish work-rest cycles (short and frequent are more beneficial than long and seldom). 

• Identify a shaded, cool rest area. 

• Rotate personnel, alternative job functions. 

• Water intake should be equal to the sweat produced.  Most workers exposed to hot 
conditions drink less fluids than needed because of an insufficient thirst.  DO NOT 
DEPEND ON THIRST TO SIGNAL WHEN AND HOW MUCH TO DRINK.  For an 8-hour 
work day, 50 ounces of fluids should be drunk. 

• Eat lightly salted foods or drink salted drinks such as Gatorade to replace lost salt. 

• Save most strenuous tasks for non-peak heat hours such as the early morning or at night. 

• Avoid alcohol during prolonged periods of heat.  Alcohol will cause additional dehydration. 

• Avoid double shifts and/or overtime. 
 
The implementation and enforcement of the above mentioned measures will be the joint 
responsibility of the project manager, on-site field coordinator, and health and safety officer.  
Potable water and fruit juices should be made available each day for the field team. 
Heat Stress Monitoring Techniques 
 
Site personnel should regularly monitor their heart rate as an indicator of heat strain by the 
following method: 

• Check radial pulse rates by using fore-and middle fingers and applying light pressure to 
the pulse in the wrist for one minute at the beginning of each rest cycle.  If the pulse rate 
exceeds 110 beat/minute, shorten the next work cycle by one-third, and keep the rest 
period the same.  If, after the next rest period, the pulse rate still exceeds  
110 beats/minute, shorten the work cycle again by one-third. 

 
5.12. Poisonous Plants / Insects 

When working at sites that are heavily vegetated or located near wetlands, employees should 
be aware of the possible presence of poisonous plants and insects.  

Poison oak occurs primarily in the southeast and western United States.  
The poison oak of the southeastern United States, Rhus quercifolia, has 
its leaves divided into three leaflets; the leaflets are densely haired and 
generally have three to seven distinct lobes. The white, berry-like fruits 
are also somewhat hairy. The poison oak of the U.S. Pacific coast,  
R. diversiloba, is a shrubby or sometimes climbing plant that grows to  
2.4 m (8 ft) high; its three-leaflet leaves are toothed or lobed and are hairless. 
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The leaves, roots, stems, and fruit of poison oak contain an oil called urushiol.  Contact with the 
irritating oil causes an intensely itching skin rash and characteristic blister-like lesions.  The oil can 
be transmitted on soot particles when burned and may be carried on the fur of animals, 
equipment, and apparel. 

Proper identification of these plants is the key to preventing contact and subsequent dermatitis.  
Wear long sleeves and pants when working in wooded areas.  In areas of known infestation, wear 
Tyvek coveralls and gloves.  Oils are easily transferred from one surface to another.  Wash all 
contaminated clothing and equipment promptly. 

If you come in contact with these poisonous plants, wash all exposed areas immediately with cool 
water to remove the oils.  Some commercial products such as Tecnu's Poison Oak-n-Ivy Cleanser 
claim to further help with the removal of oils.  

Ticks are bloodsuckers, attaching themselves to warm-blooded vertebrates to feed.  Deer ticks 
are the most common carriers of Lyme disease, a bacterial infection that is transmitted to humans 
through the bite of the tick. 

Personnel should carefully inspect themselves each day for the presence of ticks or any rashes.  
This is important since prompt removal of the tick can prevent disease transmission.  Female deer 
ticks are about one-quarter inch in length and are black and brick red in color.  Males are smaller 
and all black. 

Removal of the tick is important in that the tick should not be crushed and care must be taken so 
that the head is also removed.  If the head is not completely removed or if the tick is allowed to 
remain for days feeding on human blood, a condition known as tick paralysis can develop, which 
is due to a neurotoxin that the tick apparently injects while engorging.  This neurotoxin acts upon 
the spinal cord causing incoordination, weakness and paralysis. 

One characteristic symptom of Lyme Disease is a bulls-eye rash that develops around the bite 
site.  The rash appears in about 60-80% of all Lyme disease cases.  Contact your RHSM 
immediately if you develop such a rash. 

Tick season lasts from April through October; peak season is May through July.  Wear light-
colored clothing (easier to spot ticks) with long sleeves and make sure that shirts are tucked into 
pants and pants are tucked into socks or boots.  Ticks have a tendency to crawl upwards.  These 
procedures will make it more difficult for a tick to reach your skin.  
 
Studies have determined that repellants containing DEET as a main ingredient are most effective 
against mosquitoes and ticks.  DEET can be directly applied to the exposed skin of adults and/or 
clothing.  Permanone® is another repellent, however; it can only be directly applied to clothing. 
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5.13. Personal Security 

This site is located in an urban environment that may pose a higher potential for personal 
security concerns.  To help ensure the security of employees performing activities at this site, 
the following precautions should be observed. 
 

• If possible, avoid working alone on this site.  On most sites, client, subcontractor, or 
public personnel are generally nearby in case of an emergency or accident.  ENSR 
personnel, through coordination, can rely upon these personnel for assistance in an 
emergency. 

 
• If work must be performed alone at this site, follow these basic guidelines: 

o Schedule on-site work during daylight hours whenever possible, and when 
neighboring commercial establishments are open 

o Keep a mobile telephone with you on site 

o Maintain regular contact with someone in your home office 

o If suspicious persons are present on-site when you arrive, do not leave your 
vehicle and enter the site until they have departed or have been otherwise 
identified as not being of concern. 

o Contact police and request that they meet you at the site in the event that 
suspicious persons remain a concern. 

o Keep your vehicle parked nearby, preferably on the site itself, as opposed to the 
adjacent side streets. 

o If after leaving the site, you feel that you are being followed in your car, drive 
directly to a nearby police station.  If one is not nearby, drive to the nearest well lit 
commercial establishment, preferably one that is open and fairly busy (e.g., service 
station, supermarket, convenience store, etc.).  Honk your vehicle’s horn if 
necessary to attract attention. 

 
Arrange for security or the local police to provide protection if the area is subsequently identified as 
a high-risk crime area. 
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6. AIR MONITORING 

6.1. Direct Reading Instrumentation 

Instrument I: Photoionization detector (PID)   
 
A PID, such as a RaeSystems MiniRae 2000 ™ equipped with a 10.6 eV lamp and calibrated to 
isobutylene, will be used to screen the breathing zone of employees during activities that may 
expose employees to contaminated soil or groundwater or vapors from the SVE system.  If 
breathing zone concentrations are sustained (15 minutes) at 50 units above background, Level C 
respiratory protection, as described in Section 7.2, will be donned. 
 
This 50 unit Action Limit is based on the following: 

• The current TLV for gasoline is 300 ppm.  The most toxic component of gasoline is 
benzene, whose current TLV is 0.5 ppm.  Studies done by McDermott and Killiany in 1978 
(Quest for a Gasoline TLV – AIHAJ 39:110-117, 1978) indicate that the benzene content of 
gasoline vapor is typically in the range of 0.4%.  To assure that employee exposures to 
benzene remain below the current TLV of 0.5 ppm, ENSR has established an Action Limit 
of 50 ppm total VOCs (i.e., approximately 0.5 ppm/0.4%) for gasoline contaminated sites.  
Based upon RaeSystems response data for gasoline on an isobutylene calibrated 
instrument (i.e., 1.0), this equates to an instrument reading of 50 units.  

 
Instrument II: Combustible Gas Monitor ( CGI, or LEL Meter) 
 
If high levels of contamination (plume, etc.) are associated with the site, or if high PID readings are 
encountered, a CGI must be used to quantify the reading for explosive gases or vapors.  The 
action level for stopping work is 10% LEL. 
 
Instrument III: Drager Detector Tube Kit Equipped with Ozone Tubes (Tube # 67-33181) 
 
If eye or respiratory tract irritation is noted while working in the vicinity of the C-Sparge equipment, 
particularly if it maintained in an indoor location, it may be necessary to conduct air monitoring for 
ozone to assure that exposures are maintained below safe levels.  The referenced tubes are 
capable of measuring ozone concentrations that range from 0.005-0.7 ppm.  Since air purifying 
respirators do not provide protection against ozone, if sustained (i.e., > 15 minute) breathing 
concentrations are found to exceed the TLV of 0.1 ppm, employees should leave the area and 
arrange for temporary ventilation (e.g., portable fans or blowers) to effectively reduce ozone 
concentrations below the TLV.  
 
6.2. Personal Exposure Monitoring 

Personal exposure monitoring will not be conducted. 
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6.3. Calibration and Recordkeeping 

The PID will be calibrated on a daily basis in accordance with ENSR's Standard Operating 
Procedure and manufacturer's instructions.  All PID readings will be recorded in the field notebook 
or on dedicated air monitoring result sheets.  In addition, all calibrations must be recorded.  The 
carbon monoxide meter will be calibrated by the manufacturer or rental agency prior to its being 
used at the site. 
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7. PERSONAL PROTECTIVE EQUIPMENT 

7.1. Protective Clothing 

To prevent direct dermal contact with potentially contaminated soil and/or groundwater, the 
following protective clothing requirements will be followed: 
 

PPE Item On site Drilling 

O2 
Diffuser 
Install. 

Sampling, 
soil, 

water 

Hard hat     

Safety glasses     

Faceshield     

Steel-toed boots     

Gloves, Inner PVC     

Gloves, Outer Nitrile     

Gloves, Kevlar / Leather     

Hearing Protection     

Traffic Vest – If in active traffic area     

Tyvek coveralls     

Polycoated Tyvek coveralls     

Lockout/tagout     
 
 
7.2. Respiratory Protection 

Air monitoring will be performed to verify that exposure to total VOCs are not exceeding the 
established action limits as described below. 
 

Task Action Limit Respiratory Protection 

All tasks involving potential 
exposure to contaminated soils 
and/or groundwater and vapors 
from the SVE system. 

50 units above background on the 
PID for sustained 15-minute period. 

Half mask air purifying 
respirator with combination 
organic vapor/HEPA cartridges 

 
Respiratory protection should also be donned if: 

• Odors become objectionable at any time or 
• Respiratory tract irritation is noticed. 

 
All employees who are expected to wear respiratory protection must have successfully passed a 
quantitative or qualitative fit-test within the past year. 
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7.3. Other Safety Equipment 

The following additional safety equipment will be brought to the site: 
• Portable eye wash  
• First Aid Kit 
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8. SITE CONTROL 

To prevent both exposure to unprotected personnel and migration of contamination due to tracking 
by personnel or equipment, work areas along with personal protective equipment requirements will 
be clearly defined. 
 
8.1. Designation of Zones 

• Exclusion or "hot" Zone 
• Contamination Reduction Zone (CRZ) 
• Support Zone 

 
8.2. Exclusion Zone 

This site consists of both residential and commercial property and therefore is open and 
accessible to the public.  A restricted zone will be established around those work areas where 
groundwater monitoring, installation of groundwater monitoring or extraction wells, or installation 
and O&M of remediation systems is occurring.  The purpose of this restricted zone is to warn 
the public of the potential chemical and physical hazards associated with the environmental 
activities being performed or supervised by ENSR.  If space permits, a 20-foot radius restricted 
zone will be established around the work area.  The restricted zone should be outlined with 
traffic cones or "Caution Tape" to prohibit entry by the general public. 
 
8.3. Contamination Reduction Zone 

Contamination reduction facilities will be established immediately adjacent to any area in which 
workers may be exposed to contaminated soil or groundwater.  This is where personnel will begin 
the sequential decontamination process (see Section 9.0) when exiting the exclusion zone.  To 
prevent cross contamination and for accountability purposes, all personnel will enter and leave the 
exclusion zone through the contamination reduction zone.  
 
8.4. Support Zone 

The support zone will consist of those areas around the exclusion zone where equipment is 
staged.  Eating, drinking and smoking will be limited to this area.  
 
8.5. General Safety Measures/Precautions 

The following measures are designed to augment the specific health and safety guidelines 
provided in this plan. 

• Avoidance of contamination is of the utmost importance.  Whenever possible, avoid 
contact with contaminated (or potentially contaminated) surfaces or materials. 
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• Eating, drinking, chewing gum or tobacco, smoking or any practice that increases the 
probability of hand-to-mouth transfer and ingestion of materials is prohibited in the 
immediate work area and the decontamination zone. 

• Hands and face must be thoroughly washed upon leaving the work area and before eating, 
drinking, or any other activities. 

• Beards or other facial hair that interfere with respirator fit are prohibited. 

• The use of alcohol or illicit drugs is prohibited during the conduct of field operations. 

• All equipment must be decontaminated or properly discarded before leaving the site in 
accordance with the project work plan. 

• Safety equipment described in Section 6.0 will be required for all field personnel unless 
otherwise approved by the RHSM. 
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9. DECONTAMINATION 

Proper decontamination is required of all personnel before leaving the site.  The extent of 
personnel decontamination will depend on the amount of contamination encountered.  Personnel 
decontamination will be accomplished by following a systematic procedure of cleaning (when 
necessary) and removing personal protective clothing (PPE).  If necessary, contaminated PPE 
such as boots will be rinsed free of gross contamination, scrubbed clean in a detergent solution 
and then rinsed clean.  To facilitate this, it may be necessary to establish a three-basin wash 
system on site. 
 
Disposable PPE, such as gloves, will be disposed of in accordance with the work plan and the 
client’s requirements. 
 
Regardless of the type of decontamination system required, if washing facilities are unavailable, a 
container of potable water and liquid soap must be made available so employees can wash their 
hands and face before leaving the site for lunch or for the day. 
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10. MEDICAL / TRAINING REQUIREMENTS 

10.1. Medical Surveillance 

All personnel performing activities covered by this HASP must be active participants in a medical 
monitoring program which complies with 29 CFR 1910.120 (f).  Each individual must have 
completed an annual surveillance examination and/or an initial baseline examination within the last 
year prior to performing any work on this site covered by this HASP. 
 

10.1.1. Drug and Alcohol Testing 
All employees performing filedwork covered by this HASP must comply with Unocal’s 
requirements for drug and alcohol testing requirements.  
 
10.2. Training 

All personnel performing activities covered by this HASP must have completed the appropriate 
training requirements specified in 29 CFR 1910.120 (e).  Each individual must have completed an 
annual 8-hour refresher training course and/or initial 40-hour training course within the last year 
prior to performing any work on this site covered by this HASP.  
 
In addition, each project location must have at least one staff member present on site at all times 
who is currently trained in First Aid and CPR (Cardio Pulmonary Resuscitation). 
 
10.3. Site Safety Meetings 

Prior to the commencement of investigative activities at this site, a site safety meeting will be 
conducted by the SSO to review the specific requirements of this HASP.  Attendance at this pre-
entry briefing is mandatory and will be documented (see Attachment B).  Short safety refresher 
meetings will be conducted at least every 10 days thereafter, or as otherwise needed, throughout 
the duration of the project. 



 
 
 

 
 
EI, O2 Diffusion, and GWM HASP 30 June 2006 
1051 Spencer Ave, Santa Rosa, CA  09640-362-100 

11. AUDITS AND INSPECTIONS 

Safety audits must be conducted and documented for each Unocal project location on a monthly 
basis.  In order to meet this requirement, typically these inspections will have to be conducted 
by the ENSR field team leader and/or project manager. 
 
For short duration jobs (i.e., one week or less), the safety inspection should be conducted 
shortly after the work has commenced.  For longer duration jobs, the inspection should be 
conducted shortly after commencement and monthly thereafter. 
 
Audits should be documented on the ENSR PM Audit Checklist.  To reduce the overall length of 
this HASP, a copy of the audit checklist is embedded below.  Access the checklist by clicking on 
the icon below.  ENSR PMs should print out a copy of the checklist before leaving for the job 
site, unless a computer and printer will be available at the site. 
 

"Audit Inspection 
Checklist.xls"  
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12. INCIDENT RESPONSE 

12.1. Emergencies 

According to ENSR policy, ENSR personnel shall not participate in any emergency response 
where there are potential safety or health hazards (i.e., fire, explosion, or chemical exposure).  
ENSR response actions will be limited to evacuation and medical/first aid as described within 
this section below.  As such, this section of the HASP has been written to comply with 29 CFR 
1910.38 (a). 
 
The basic elements of an emergency evacuation plan include employee training, alarm 
systems, escape routes, escape procedures, critical operations or equipment, rescue and 
medical duty assignments, designation of responsible parties, emergency reporting procedures 
and methods to account for all employees after evacuation. 
 
Employee Training:  Employees must be instructed in the specific aspects of emergency 
evacuation applicable to the site as part of the pre-entry briefing prior to the commencement of all 
on-site activities.  On-site refresher or update training is required anytime escape routes or 
procedures are modified or personnel assignments are changed.  
 
Alarm Systems/Emergency Signals:  An emergency communication system must be in effect at 
all sites.  The most simple and effective emergency communication system in many situations will 
be direct verbal communications.  
 
Due to the relatively small size of this site, direct communications will be sufficient to warn all 
employees of a site-related emergency.  Although most of the facilities are occupied, some of the 
facilities are abandoned.  ENSR should bring cellular phones to every unoccupied facility with 
them to summons emergency responders, if necessary.  
 
Escape Routes and Procedures: The escape route from the work location will be verified by 
the SSO upon arrival to the site.  The route will be reviewed with all employees during the pre-
entry briefing. 
 
Critical Operations and Equipment:  All equipment and operations are required to cease in 
the event of site evacuation.  The only exception will be related to health and safety.  The PM or 
SSO must determine at the time of an emergency if health and safety will be jeopardized by 
immediate stoppage of any particular piece of equipment or personal activities.  If such a 
determination is made, personnel involved in critical duties must be minimized and special 
instructions must be established. 
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Rescue and Medical Duty Assignments:  Prior to initiating work at the site, an ENSR field 
team member, usually the SSO, shall be appointed to activate emergency response actions.  In 
the event an injury or illness requires more than first aid treatment, that individual will 
accompany the injured person to the medical facility and will remain with the person until 
release or admittance is determined.  The escort will relay all appropriate medical information to 
the on-site project manager and the RHSM. 
 
Designation of Responsible Parties: The SSO is responsible for initiating emergency 
response. In the event the SSO cannot fulfill this duty, the alternate SSO will take charge.  All 
personnel onsite are responsible for knowing the escape route from the site. 
 
Employee Accounting Method: The on-site project manager or SSO is responsible for 
identifying all ENSR and subcontractor personnel on-site at all times.  On small, short duration 
jobs this can be done informally as long as accurate accounting, via a head-count, is possible. 
 
12.2. Incident Reporting/Investigation 

12.2.1. ENSR Requirements 
All work-related injuries and illnesses, regardless of severity, must be reported to the ENSR field 
team leader and/or project manager immediately.  The field team leader and/or project manager 
must report the incident to the ENSR RHSM as soon as possible.  Utilize the RHSMs voice mail 
or e-mail if the incident occurs after hours. 
 
In addition, all near miss incidents must be reported to the ENSR RHSM as soon as possible. 
 
An ENSR Supervisor’s Accident Investigation Report form (Attachment C) must be completed by 
the ENSR field team leader and/or project manager in accordance with the instructions provided 
by the RHSM and submitted to the RHSM within 24 hours of occurrence of the incident.  
 
If a subcontractor is injured, he/she should report to their supervisor immediately, who in turn, 
must report the injury to the ENSR SSO. 
 

12.2.2. Unocal Requirements 
All significant near misses and serious incidents (e.g., fatalities, lost workday cases, significant 
property damage) must be immediately reported to one of the Unocal Representative listed on 
the following page. 
 
In addition, all vehicle accidents that occur on Unocal property must be investigated and a copy 
of the accident investigation must be submitted to one of the Unocal Representatives within  
24 hours of occurrence. 
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EMERGENCY REFERENCES 
 
      Phone Number and/or Address as appropriate 

Ambulance Service:    911  

Police:     911     

Fire:      911 

Local Hospital:    Santa Rosa Memorial Hospital 
      1165 Montgomery Dr, Santa Rosa, CA 95405-4801  
      707-546-3210 

Directions to Hospital:  See map on following page 

Other Important Numbers: 

Nearest Onsite Phone:  Not known – determine upon arrival. 

 

UNOCAL REPRESENTATIVES 

 San Luis Obispo, CA 

 - Rick Horn (Ops. Mgr.) 805-547-5479 

 - John Frary (PM)  805-547-5468 

 

ENSR REPRESENTATIVES: 

ENSR – Camarillo, CA  805-388-3775 

- Mark Flickinger (PM) 

ENSR-Ft Collins, CO  970-970-8878 

- Joe Sanders (RHSM) x 109 / or (home: 970-225-9627) 
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Hospital Location Map 
Former Unocal Service Station Site at 

1051 Spencer Avenue 
Santa Rosa, CA 

 

 
 
 

  Directions 
Total
Miles 

Start Head EAST on SPENCER AV, From Start Point (1051 Spencer Ave, Santa Rosa, CA)  0.0

1  Go less than .1 miles and then TURN RIGHT onto NORTH ST 0.1

2  Go  0.2  miles and then TURN LEFT onto 13TH ST 0.3

3  Go  0.4  miles and then BEAR LEFT onto 4TH ST 0.7

4  Go less than .1 miles and then TURN RIGHT onto TALBOT AV 0.7

5  Go  0.1  miles and then BEAR RIGHT onto DOYLE PARK DR 0.8

6  Go  0.2  miles and then TURN RIGHT onto MONTGOMERY DR 1.0

End  
Go  0.1  miles to Santa Rosa Memorial Hospital, 707-546-3210,  
1165 Montgomery Dr, Santa Rosa, CA 95405-4801  

1.1
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Attachment A  
Health and Safety Plan Signoff Sheet
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Health and Safety Plan Signoff Sheet  

Environmental Investigation, Oxygen Diffusion, and 
Ongoing Groundwater Sampling Activities 

Performed at the former Unocal Petroleum Distribution Facility at 
1051 Spencer Ave 
Santa Rosa, CA 

 
 
I have received a copy of the Health and Safety Plan prepared for the above referenced site, I have read 
and understand its content and I agree that I will abide by its requirements. 
 
 
Name Signature Company Date 
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Attachment B  
Pre-Entry Briefing Attendance Sheet 
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ENSR HEALTH AND SAFETY PLAN PRE-ENTRY BRIEFING ATTENDANCE FORM 
 

Environmental Investigation, Oxygen Diffusion, and 
Ongoing Groundwater Monitoring Activities 

Performed at the former Unocal Petroleum Distribution Facility at 
 1051 Spencer Ave 

Santa Rosa, CA 
 
 

Conducted by:  
 

Date Performed:  

1. Review of the content of the HASP (Required) 

2. 

3. 

Topics 
Discussed: 

4. 

 
 

Attendees (Printed): Signature Representing 
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Attachment C  
Supervisor’s Accident Investigation Report
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Attachment D  
Material Safety Data Sheets 
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Safe Driving 
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Emergency Procedures: 
 
Always move out of traffic if possible; stopping on an active highway, even if those in front of 
you have stopped, may precipitate being hit from the rear.  If you must stop on an active 
roadway, leave at least one car length in front of you, and watch the rear mirror, so you can 
ease up if someone behind can’t stop.  Keep your flashers on in this situation.  If you are the 
only driver coming to a stop on an active roadway, leave the flashers on and when safe to do 
so, exit the car and get to a safe location. 
 
If you must stop due to vehicle failure, etc. try to coast out of traffic.  Put on your flashers, and 
tie a white handkerchief, etc. on the driver’s side door or mirror.  If you remain in the vehicle, 
lock the doors.  Use your cell phone to summon help. 
 
In the event of a fire in your vehicle, do not endanger yourself by trying to fight it, even if you 
have an extinguisher, unless you are trained and can safely do so.  Do NOT fight a gasoline fire 
which may spread or explode. 
 
If stranded in snow or a remote location, stay with the vehicle, where you are more likely to be 
found.  Conserve food, water, and heat as possible, and call for help. 
 
Emergency Supplies (As Appropriate and Seasonal) 

• Jumper cables to restart engine 

• Cat litter or sand for tire traction on snow and ice 

• Shovel to scrape snow away from tires 

• Ice scraper to clear windshield (and extra washer fluid in bad weather) 

• Warm clothes, gloves, a hat, sturdy boots, warm jacket, change of clothes 

• Blankets to keep warm inside the vehicle 

• Flashlights and extra batteries 

• First aid kit;  medications incase you are stuck on the road 

• Food: items containing protein, such as nuts and energy bars 

• Water: bring enough for each person in your car: 

• AM/FM radio to listen to traffic reports and emergency messages  

• Bring a cell phone and a list of emergency numbers; do NOT use while driving. 
 
Vehicle Inspection (minimal) 
Inspect ALL vehicles (personal, private, and rental) prior to driving them. 
Minimally, check that tires appear fully aired, and required external equipment is in place 
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• Check for a spare and jack 

• Check the lights and mirrors 

• If going into remote areas or in bad weather, check washer (and other) fluid. 

• Make sure ice scrapers, etc. are on hand, as appropriate for the season. 

• Adjust mirrors to make sure they are functional and cover the “dead space” 

• Don the seatbelt 

• Turn on the ignition and see if all gauges read correctly. 

• Adjust all equipment for your driving BEFORE you start. 

• Use the ENSR Vehicle Inspection form for detailed inspection. 
 
Vehicle Operation 

• For ENSR, private, and rental vehicles, adjust all controls (mirrors, lights, radio, etc.) 
PRIOR to leaving the parking space. 

• Adjust your outside mirrors to cover the “dead space” ---not the same area covered 
by the inside mirror---so as to avoid the danger of collision  during lane changes. 

• NO cell phone use by driver, including hands-free. 

• Everyone in the vehicle must wear safety belts while moving 

• Abide by speed limits and generally move with traffic---not too slow or fast. 

• Driving with headlights on is mandatory in rain, dark, fog (no brights). 

• Except for parking, avoid backing situations.  If backing with an obstructed view, the 
passenger will serve as spotter. 

• Backing INTO a parking space, though challenging, is encouraged as it avoids 
backing OUT of one, and into traffic. 

• Listen to the radio, or have passenger call 511 for traffic and road condition updates. 

• Do not drive when fatigued or tired.  Be aware of increased hazards of driving in the 
dark, or into the sun.   

• Use appropriate eyewear: sunglasses, RX 

• No headphones 
Equipment 

• Tie down all tarps, canopies, secure all equipment and supplies 

• Pack equipment to minimize obstruction of the driver’s view 
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• Secure materials INSIDE the passenger compartment too! 
 
Personal Safety 

• Plan your route prior to leaving to avoid dubious areas (do a JMP) 

• Keep your vehicle locked 

• Do not stop for strangers or hitchhikers 

• Notify someone of your route before departure, expected arrival time, cell phone 
number (and notify them upon arrival). 

• Do not respond to or participate in road rage.  Call 911 if necessary. 

• Have the keys in your hand when exiting the vehicle to avoid being locked out; never 
put them down in the trunk.  (be aware that some vehicles lock automatically. 

 
Winter Driving 

Know current road conditions, as part of your JMP:  

• call 511 - for traveler information  

• view weather and traffic - information at www.wsdot.wa.gov  

• check local news for weather and traffic reports  

• watch electronic highway signs for information 

• Clear snow and ice from all windows, mirrors, and lights - even the hood and roof - 
before driving. 

• Slow Down! Drive according to road and weather conditions.  Remember, the 
posted speed limits are for dry pavement.  

• Leave plenty of room for stopping, and brake early.  It takes more time to stop when 
roads are wet or icy.  

• Leave room for maintenance vehicles and plows - stay at least 15 car lengths (200 
feet) back and don't pass them on the right. 

• Watch for icy surfaces on bridges, even when the rest of the road seems to be in 
good condition. Bridge decks will ice up first.  

• If you start to skid, do NOT brake or accelerate: steer in the direction you want to go. 

• Look farther ahead in traffic.  Actions by other drivers will alert you to problems and 
give you extra seconds to react.  

• Trucks take longer to stop, so don't cut in front of them.  



 
 

 

 
 
EI, O2 Diffusion, and GWM HASP 88 June 2006 
1051 Spencer Ave, Santa Rosa, CA  09640-362-100 

• Don't use your cruise control or overdrive when it's freezing (or colder).  Even roads 
that appear clear can have isolated slippery spots and the short touch of your brakes 
to deactivate cruise control can cause you to lose control of your vehicle. With 
overdrive, as you encounter a hill your vehicle automatically accelerates or 
downshifts, which can cause loss of traction. 

• Don't be overconfident with four-wheel drive. Four-wheel drive helps you get going 
quicker but it won't help you stop any faster. 

• Don't pump anti-lock brakes. The right way is to "stomp and steer." 

• Know your vehicle. Look at the Owners Manual if uncertain about some features. 

• Adjust to Road Conditions. The faster your vehicle is going, the more distance it will 
take to turn, slow, or stop.  

• Slow down at the first sign of rain, snow, or sleet. When the road is slippery, the 
vehicle's tires do not grip as well as they do on a dry road.  

• Allow extra time. Give yourself extra time to reach your destination when roads may 
be slick. Consider delaying your trip. 

• Drive with your headlights on.  

• If at all possible, do not drive when the roads are icy.  
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Attachment C 
Field Methods and Procedures 



 

FIELD METHODS AND PROCEDURES 

The following section describes field procedures that will be completed by ENSR personnel in the 
performance of the tasks involved with this project. 

1.0  HEALTH AND SAFETY PLAN 

Fieldwork performed by ENSR and subcontractors at the site will be conducted according to guidelines 
established in a Health and Safety Plan (HASP).  The HASP is a document describing the hazards that may 
be encountered in the field and specifies protective equipment, work procedures, and emergency 
information.  A copy of the HASP will be at the site and available for reference by appropriate parties during 
work at the site. 

2.0  DRILLING AND SOIL SAMPLING 

Soil borings and soil samples will be performed under the direction of a qualified ENSR geologist.  Soil 
borings will be drilled using a truck-mounted GeoProbe® rig.  

A GeoProbe® (direct-push) rig uses static force and roto-percussion to advance the drill string.  The sampler 
is either 24 or 48 inches in length and has either a 1.0625 inch ID (discrete sampler) or a 1.5 inch ID 
(macrocore).  The sampler is lined with brass sleeves (Shelby tubes) or acetate liners equal to the ID of the 
sampler.  The closed piston sampler is driven to just above the desired depth, the piston sampler is opened, 
and the sampler is then driven 24 to 48 inches.  This process is repeated at each sampling interval; normally 
at 5-foot intervals, or as directed by the geologist.  

All soil samples are examined in the field by a geologist and are described by color, grain size, and moisture 
content and are classified in accordance with the Unified Soil Classification System visual and manual 
method (ASTM D2488).  A portion of the soil sample is placed into a plastic bag and sealed for headspace 
analysis of the organic vapors using a photo-ionization detector (PID) equipped with a 10.2ev lamp.  The 
soil sample collected will be labeled, sealed, and stored on ice pending sample selection and transport to 
the laboratory for analysis.  

Representative portions of the samples will be retained for further examination and for verification of the 
field classification.  Logs of the borings indicating the depth and identification of the various strata and 
pertinent information regarding the method of maintaining and advancing the boring will be made. 

All drilling and sampling equipment will be cleaned before drilling each boring using a high-pressure, 
steam-cleaning apparatus.  Soil cuttings generated during drilling operations will be placed on and covered 
with visqueen or in 55-gallon United Nations approved drums on site and stored until laboratory results are 
obtained and proper methods of disposal have been approved. 

3.0  SOIL SAMPLE SCREENING 

After the vapors in the soil samples are allowed to equilibrate with the air in the headspace of the plastic 
bags, the organic vapors within the headspace will be screened with a PID or flame ionization detector.  The 
sample bag will be opened and the detector probe immediately placed within the headspace of the bag.  
The highest observed reading will be recorded.  This number provides a relative comparison of the 
petroleum hydrocarbon concentration with the soil samples but is not quantitative.  The field readings will be 
recorded on the boring logs. 

The soil samples will be selected for laboratory analysis on the basis of organic vapor screening results and 
field observations.  Selected soil samples will be submitted to a state certified  laboratory for analysis of 
TPHg and TPHd by EPA Method 8015M, volatile organic compounds VOCs by EPA Method 8260B, motor 
oil, oil and grease by EPA Method 413.1, and pesticides by EPA Method 8141. 
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4.0  GRAB GROUNDWATER SAMPLING 

Grab groundwater samples will be collected from the boring by lowering a disposable bailer below the static 
water level or to a depth where hydrostatic pressure is sufficient for sampling.  The water collected will be 
transferred into appropriate containers in a manner that minimizes aeration.   

5.0  ANALYTICAL PROCEDURES 

Samples collected from the site will be submitted to state certified laboratory for analysis.  Samples will be 
analyzed for TPHg and TPHd by EPA Method 8015M, VOCs by EPA Method 8260B, motor oil, oil and 
grease by EPA Method 413.1, and pesticides by EPA Method 8141. 

6.0  QUALITY ASSURANCE  

This section describes the field and analytical procedures to be followed by ENSR throughout the 
investigation. 

6.1  Sample Collection and Handling Procedures 

Proper collection and handling are essential to ensure the quality of a sample.  Each sample will be 
collected in the appropriate container, preserved correctly for the intended analysis, and stored prior to 
analysis for no longer than the maximum allowable holding time.  Details on the procedures for collection 
and handling of soil samples from this project can be found in previous sections. 

6.2  Sample Identification and Chain-of-Custody Procedures 

Sample identification and chain-of-custody procedures ensure sample integrity and document sample 
possession from the time of collection to its ultimate disposal.  Each sample container submitted for analysis 
will have a label affixed to identify the job number, sampler, date and time of sample collection, and a 
sample number unique to that sample.  During soil sampling, this information, in addition to a description of 
the sample, field measurements made, sampling methodology, names of on-site personnel, and any other 
pertinent field observations, will be recorded on the boring log or in the field records. 
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